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WHAT IS CLAIMED IS: 

1 . A method of determining relative neuro-muscular response onset values for a 
plurality of spinal nerves, comprisiig: 

'the patient's cauda equina; and 
tensity level at which a neuro-muscular response to 



(a) depolarizing a portion o 

(b) measuring the current ir 



the depolarization of the cauda equina is detected in each of the plurality of spinal nerves. 

2. The method of claim 1, wh<5rein depolarizing a portion of the patient's cauda 
equina comprises: 

passing a stimulus pulse between a pair of calibration electrodes. 

r 

3 . The method of claim 2, wh^rein^ 
the pair of calibration electrodes aro 



4. The method of claim 3, wherein 
the pair of calibration electrodes are 



5. The method of claim 2, whe 
while the current intensity level 



of til 




disposed adjacent the T-L junction. 



' II 

disposed one above another at the T-L junction. 




the method of claim 1 is repeatedly performed 
\ mulus pulse is varied over time. 



ein Jlhe current intensity level of the stimulus pulse is 



, wherein the current intensity level of the stimulus 



6. The method of claim 5, wh 
varied incrementally. 

7. The method of claims 5/ or 6 
pulse is increased over time 



8. The method of clairj^ 1, wherein the plurality of spinal nerves comprise: 
nerves exiting from successive verte brae. 

9. The method of claim 8, wherein measuring the current intensity level at which a 
neuro-muscular response to the depolarization of the cauda equina is detected in each of 
the plurality of spinal nerves comprises: 

detecting the neuro-muscular responses at a plurality of distally spaced apart 
myotome locations corresponding to each of the spinal nerves. 
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10. The method of claim P 
locations are distally spaced 



wherein the plurality of distally spaced apart myotome 
apart on the patient's legs. 



11. 



The method of claim 



the plurality of spinal nerves 
detecting the neuro-m 



wherein measuring the current intensity level at which a 
neuro-muscular response to tl e depolarization of the cauda equina is detected in each of 



cpmpnses: 

cular responses at a plurality of distally spaced apart 



peripheral nerve locations corresponding to each of the spinal nerves. 

12. The method of claim 1, fiirther comprising: 

visually indicating to an Operator the intensity level of the neuro-muscular 
response onset values for each of\the plumlity of spinal nerves. 
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The method of claim 12, ti^rtlier/jtompnsmg: 

repeating the method of clalni4, hereby measuring sequential sets of neuro- 
muscular response onset values forWach/of the plurality of spinal nerves over time; and 
simultaneously visually displaying to an operator the measured levels of at least 
two sets of the neuro-muscular response onset values for each of the plurality of spinal 
nerves. 

14. The method of claim 1, further Comprising: 

repeating the method of claim 11 thereby measuring sequential sets of neuro- 
muscular response onset values for each\of the plurality of spinal nerves. 

>15. A method for detecting th^ presence of a nerve adjacent the distal end of at least 
one probe, comprising: 

(a) determining relative neu)p-muscular response onset values for a plurality of 
spinal nerves; 

(b) emitting a stimulus pulse from a probe or surgical tool; 

(c) detecting neuro-muscular re^sponses to the stimulus pulse in each of the 
plurality of spinal nerves; and 

(d) concluding that the electrode Vlisposed on the distal end of the at least one 
probe is positioned adjacent to a first spinal nerve when the neuro-muscular response 
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0 detected in the first spinal nerveUs detected as a current intensity level less than or equal 
11 to the neuro-muscular response opset value of the first spinal nerve. 
12 

1 16. The method of claim 15, wAerein the stimulus pulse is emitted from an electrode 

2 disposed on the distal end of the at least one probe or surgical tool. 
3 

1 17. The method of claim 15, wmerein, determining relative neuro-muscular response 

2 onset values for a plurality of spim| nerves is accomplished as set forth in claim 1 . 

^JjJ^^lS. The method of claim 15\ wherein emitting a stimulus pulse from a probe or 

2*/ surgical tool comprises: 

3 emitting a stimulus pulse :q'om separate left and right probes introduced into the 

4 patient on opposite lateral sides of 1(jie patient's spine. 
5 

1 19. The method of clain\ 1 8, wherein, 

2 the stimulus pulses emitted t|y the separate left and right probes are multiplexed. 
3 

1 20. The method of claim T^, whereii^ emitting a stimulus pulse from a probe or surgical 

2 tool comprises: 

3 emitting a stimulus puqe frc^flfan electrode disposed at a distal end of a 

4 cannulated nerve surveillance p^o^ 
5 

1 21. The method of claim 1^, Wherein emitting a stimulus pulse from a probe or 

2 surgical tool comprises: 

3 emitting a stimulus pulse fipm an electrode disposed adjacent an inner cutting 

4 surface of a rongeur. 
5 

^^^S22. The method of claim 15, whdrein, detecting neuro-muscular responses to the 

2 / stimulus pulse in each of the pluralitv of spinal nerves comprises: 

3 detecting the neuro-muscular Responses at a plurality of distally spaced apart 

4 myotome locations corresponding to e^ch of the spinal nerves. 
5 

1 23. The method of claim 15, fiirther Comprising:: 
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^^^V2 repeating the method of claim 15, while the current intensity level of the electrical 

2> stimulus pulse is varied over tiqie. 
4 

1 24. The method of claim 23, \kvherein the current intensity level of the stimulus pulse 

2 is varied incrementally. 
3 

1 25. The method of claims 23 o\- 24, wherein the current intensity level of the stimulus 

2 pulse is increased over time. 
3 

1 26. The method of claim 15, wherein, the plurality of spinal nerves comprise: 

2 nerves exiting from successive vertebfae. 
3 

1 27. The method of claim C6, wherein measuring the current intensity level at which a 

2 neuro-muscular response to the depolarization of the cauda equina is detected in each of 
ru 3 the plurality of spinal nerves cpmprises: 

J 4 detecting the neuro-muscular responses at a plurality of distally spaced apart 

=3 5 myotome locations corresponding to e^h of the spinal nerves. 

^ 6 

1 28. The method of claim 27, Wh^rfein the plurality of distally spaced apart myotome 

==F 2 locations are distally spaced aparyon pe patient's legs. 

3 3 

1 29. The method of claim 27, wherein measuring the current intensity level at which a 

2 neuro-muscular response to the depolarization of the cauda equina is detected in each of 

3 the plurality of spinal nerves comprises: 

4 detecting the neuro-musculan responses at a plurality of distally spaced apart 

5 peripheral nerve locations corresponcjing to each of the spinal nerves. 
6 

\ 1 30. The method of claim 15, wherein the method of claim 15 is performed in a 

^y^. repeating sequence. 
^ 3 

1 31. The method of claim 30, where\n the method of claim 1 5 is repeated 

2 automatically. 
3 
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32. The method of cl^im 30, wherein the method of claim 15 is repeated imder 
operator control. 

33. The method of claiJb 15, further comprising: 
visually indicating to an operator the current intensity of the stimulus pulse which 

elicits a neuro-muscular response in each of the plurality of spinal nerves. 

34. The method of claim 33, further comprising: 
repeating the method oV claim 15, thereby detecting and measuring sequential sets 

of neuro-muscular responses far each of the plurality of spinal nerves; and 

simultaneously visually aisplaying to an operator the measured levels of at least 
two sets of the neuro-muscular responses for each of the plurality of spinal nerves. 

35. The method of claim 1, further comprising: 

visually indicating to an operator that a spinal nerve is positioned near the distal 
end of the at least one probe or sumical tool. 



36. The method of claim 1, further 
audibly indicating to an operator th^t 
at least one probe or surgical tool 



compnsmg: 

a spinal nerve is positioned near the distal end of the 



37. The method of claim 36, wherein audibly indicating comprises: 
sounding an alarm as the nerve is approached. 



38. The method of claim 36, furtner comprising: 
varying the volume of the alarm as the nerve is approached. 

39. The method of claim 37, furthei comprising: 
varying the frequency of the alarm as the nerve is approached. 



40. The method of claim 15, wherein me at least one probe or surgical tool comprises: 
separate left and right probes disposed on cHjposite lateral sides of the patient's spine. 



41. 



The method of claim AOjAvherein, 
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each of the left and right probe^ emit a stimulus pulse, with the left and right stimulus 
pulses being multiplexed. 

42. A method of determininfe the status of a spinal nerve, comprising: 

(a) applying a signal witn a know current level to the spinal nerve; 

(b) measuring a neuro-mpscular response of the spinal nerve to the applied signal; 

(c) determining whether phe neuro-muscular response is greater than a 
predetermined onset level; 

(d) increasing the knownlcurrent level until the determined neuro-muscular 
response is greater than the predetermined onset level; and 

(e) determining the status of the spinal nerve based on the current level required to 
generate a neuro-muscular response greater than the predetermined onset level. 

43. The method of claim 42, wherein the signal is applied to the spinal nerve by 
conducting the signal between anjelectro^i^passing the epidural space adjacent to the 
spinal nerve and a return electroc 

44. The method of claim 42, wereinihe neuro-muscular response is an 
electromyography response from k muscle coupled to the spinal nerve. 

425. The method of claim 44, wherein the maximum peak-to-peak level of the EMG 
response is measured and compared to the predetermined onset level. 



46 The method of claim 42, w: 



lerein the status of the spinal nerve is determined again 



and compared to the previously determined status. 

47. A method of determining the[ location of a surgical probe relative to a spinal 
nerve, comprising: 

(a) applying a first signal witl^ a know current level to an electrode at a knovra 
location relative to the spinal nerve; 

(b) measuring a neuro-muscula|- response of the spinal nerve to the first applied 

signal; 

(c) determining whether the neu^o-muscular response is greater than a 
predetermined onset level; 
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(d) increasing the known fcurrent level of the first applied signal iintil the 
determined neuro-muscular response is greater than the predetermined onset level; 

(e) determining the status if the spinal nerve based on the current level required to 
generate a neuro-muscular response greater than the predetermined onset level; 

(f) applying a second signal with a know current level to the surgical probe; 

(g) measuring a neuro-musqular response of the spinal nerve to the second applied 

signal; 

(h) determining whether thelneuro-muscular response to the second applied signal 
is greater than a predetermined onset level; 

(i) increasing the known current level of the second applied signal until the 
determined neuro-muscular response is greater than the predetermined onset level; and 

(j) determining the location of the surgical probe relative to the spinal nerve based 
on the current level of the second applied/signal required to generate a neuro-muscular 
response greater than the predeterminbd^^set level. 



48. The method of claim 47, wl 
conducting the signal between an^ 
spinal nerve and a return electro( 



leci 



[in the first signal is applied to the spinal nerve by 
rode passing the epidural space adjacent to the 



49. The method of claim 47, wherein the neuro-muscular response is an 
electromyography response fi-om a muscle coupled to the spinal nerve. 

50. The method of claim 49, wherein! the maximum peak-to-peak level of the EMG 
response is measured and compared to the predetermined onset level. 
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